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w ffl m 

io ^t^n tf>0tite^"c^5/D h t$jv7 ■< y v& (in mitt.m&<D 

ZtlXteV, mz-\f*:0)%M&)tMtL J. P. Collman. Acc. Chem. Res 

10. 265 (1977), F. Basolo. B. M. Hoffman. J. A. ibers. ibid. 8. 384 

15 (II) LTli, 5. 10. 15. 20-fh7*^ (a. a. a. a 

- o - eWUT 5F7i-^) #^7 ^'J>« (I I ) (JJTF, FeTpivPP^fr 
£V^) (J. P. Collman. etal.. J. Am. Chem. Soc. . 97. 1427 (1975)^ 
fclfcHTl^o FeTpivPP»#tt, h^xv, ^dd^x N. 

20 1 -7^*;i"f s*V-/u, l -7^*^-2 -*^;M S 

^M#fe#T (ojo, pH7. 4. ®i^4ot) t% mm 

S$-tr£:£}£ (Dal ton Trans. . 1984. H47, ^PflBS 5 8 - 2 1 3 7 1 ) . ?Eb 
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M^fr J ?a*7 *T-iZft&*tz\*&m2&2>J3& (E. Tsuchid 

a. etal.. Biochem. Biophs. Acta.. 1108. 253-256 (1992). ^Mf6-2 

6464 ifi^) > m&m&m&m*#^f&&z-&'ztt&&fc2-£zJ5fe 

(#^6-9 2 9 66t^) , Ztz\*faffi7 fr? $ 4 

ATV^;: ii^SEBJ LTV^£ (E. Tsuchida. et. al.. Artif. Organs Today. 
10 5. 207-215 (1996)) . 

if5-85 1 4 1^$R) o a&gt LT/£<J3V>e>nTV>£4 5 

(E. Tsuchida. et al.. Bioconjugate Chem. . 11. 46-50 (2000)) «, 
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5 n*<3feSfc»tr^i:*^ttiBift5lf«aiiai:, (i i) *r±JfiL«©£/a#lB*© 
T*. »l*»*iiB2&*»±* mmfamOTor rj&>e>40Tor r *-c©wess 

^4'-eSk^=S:MlttT^ j e:©ifm^*«^n^V^ ?!#©£;:*>, *fflfl§fl 

15 commute, mmtyfrt+xy (gsh) ©s^aot^cs^f. 
(dn a) tf i 7*Jii)\'*£.c, zntfmmx~mmtfK%<.-?%££nx^z> 

20 ©fpj3£Pfl$u ifM^ans, 

Lxo^-7^ay^;v (phc) ^©fffltt^ftssntv^c, 19 

8 2^, »|^e>»«IftTPFCIL5Wi:^**©«fffl»*%ft*tfc. 
25 raitf/^y h ^fflV>TPFCa^JS-^t3«J;^!eSJfi0ffil^l*llS^^S© 
SHfc&ftttLfc (»rte», IK 2207-2211 (198 

4) o PFCft*yS#Hfn\ flM*fit*K:*S^T, if^E^±#tSo 3 
©»*^e>, 5Sffiffl«ft©»*»BE=fe3 0 0mmHgUlCftoi:V>^#^ 
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a»ufc*«e>, PFCfL*J©»3ifa»fi»ifiv^fe«>K:, HBca, i^£x>h^ 

Hb^, Shorrbte, «E«i^^^o tT> (#'Jxf Uy^'Ja-^ (PEG) 
5 T^fStfc^i 1 *! 2 8 kDaO^^nify (PEG-Hb) ©S*C«fc4 
<&ttSMft&l*<Z>tt*fl:« feJ:i«ft#«»«K:*»*iE3tt»*«:*ffitfc (R. 
Linberg. C. D. Conover, K. L. Shum. R. G. S. Shorr. in vivo. 12. 167- 

174 (1998)) o mm&. 'Wmm.s mamm, mm. #sii®4S^ti:t 
io mffl&0PEG-Hbtf&bi&Mf£mmi&m<Dmmm&*n± (4~7Tor 

frfc, PEG-Hb^, ®m^S«ffl^F^I©lf^<bi:, ScltttfcifeK*^* 
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C180t;u*;wt^ FS> Ci ~ci8T;w* / -< C1~C18©7 
R3 B, Cl ~clO0T;u* uySt**5:i:* 5 l!fJ LV\, 

R5 B, Cl ~cio<D7;u* uyS-efe4:i:^!fJ Li\, 
R6 B, Cl ~C18©7;u*A'S-eab5 ii:^!!ff LV^ 

—ttss (in ©^^7 y&justtfcssv^T, R7 b, tk^j©^ 

R8 «, ci ~ci80t;u+;v^^t^*. ci ~ci8or;w^;w7 ^ 

iiLtti, r^y^-o-ci ~ci87;mr^xxx;u^$f* uv>. 
riob, ci ~ciO07;w* I'VS'C&s ;i 
15 rub, Tkstfjsc^ x^;ua£*fctt^otr/ua6-e*>*w^*«<aP* 

R12B, Cl ~C18©7;U*;i'gT*&<5;:i:#$?3; LV^ 

— **5£ (I) *5«klf (ID KfcV^T, MB, V>-rni», FeSfcttCot 

20 -tt* ( I ) t*$n5^7 -r U V&JRttfrtt. *3rM¥6 - 2 7 1 5 7 7 
T. Komatsu et al.. Chem. Lett.. 2001. 668-669 (2001)^CfE«c<* 

— (II) ■CjSSn*#/U7* U>*IWM*tt. R8 4«7M*7§y 
S"CJfeSt©*KiV>T, T. G. Traylor et al.. J. Am. Chem. Soc. . 101. 67 
25 16-6731 (1979), #HP85 8- 1 0 3 8 8^»*, #HSHS6 0 - 1 7326f 
ft**CMw3ftTl*<&. R8 ^7^+^7 5/27*15^^7 ^ U 

rtfr? 4 u stmt's yfc&mti ltb, t hJiniTA' 
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^09^^tfeST;V^^ >^^ffl-r-5^i:^T*t, m^-mftcDMmz&zT 

/bfeUtt, tPfl¥8-3 0 1 8 7 3f^M. Tsuchida et al.. Bioconjuga 
te Chem. . 10. 797-802 (1999). Bioconjugate Chem. , 11. 46-50 (2000)£Hfl 

10 5 WM^If l~3 0ti% $?£L< 1*5-2 51i°/o©Mmt 

, 0. 15~3 6mMt^?., *^0iiHMJ0g:4itt, 4 0mL/ 

15 *^^©^m^^Jli> (i) Jfo»*>^*«0*&6O%%£**Jfi»7 

fflv^i*5fc«>, jfotfrt©tS!#K:J8$U £ & T ii5 v £3f 
TSO^ft&l** (i i) ^^F@* ? 8 x 3 nmt/h$V>/iJt), (8wm 

20 i) Lfrb, fl£v^«j& (p i) ^ioo-e, ^jfoWfi&^iiiifflLii^ 
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•7 < 'J y&J!^#©+<k&Jg£&S<bLT;fc<o 

y (PdPor) ^^^au/c^ ftj&itu mft<Dmm.mm$r$frh> mm 

15 tfffifflJ^fifcfflVNTiliJ^TSC^T'tSo PdPo rtt, ^^®5~ 

20 ft (#J;U£, Medical System Corp. gg©0xySpot) £/BV^T 5~ 3 O®0r$J^ 
U 3>ho-/l/i:t5o *<D'&. Mm&ftZ&tzU.n (l~20mL/kg 

25 U mmoXBZbMfeTZo 

^is^M^oD^^ffi (po2) c&3Ht:;o*ja?>n&i\, cm^tx. 
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£-jft#JA : 8. 1 3 - fc'T. tfrwu- 2 f-frT S / * - ;i^xf-;w- 1 
15 8- (3- (1 --f $ *V;*0 ^n^7^y) # ;u#-;ux^;U- 3. 7 

. 12. i 7 h 'J y^^o^-fiJc 

(I) 8, 1 3-t*7 tf-;w- 2 -tl-^T ^ J A;v^-jl/xf;i/- 18- 
(3- (1 S^'/V/lO Zfxn\?j\,7 $ /) juVrt-^JL + fr-Z, 7. 1 
2, 1 7-f h 7^ f /U^7 'J VO^di 
20 1 0 0mL©=Pt77773|:, 7at>^7^JyiX (0. lg, 0 
. 18mmol) , IS^'Jv^y (1 OmL) , h 'JiW5V (51//L 
, 0. 4 5mmol) fcita*, 1 0 #Hlf# Lfco :ni:, (^/h'J77 

- b (1 2 4mg, 0. 45mmol) fcJn*. 1 0#MJI#U 1 - (3- 
25 T ^ y "7*0 kf;u) -f ^ ( 1 5 # L, 0 . Ummol) »U Jl 

*TT4«FlBiaH* Lfco :ntl, SP.C^f^75y0fh7tKD77^ 
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l 3-t*^if-^-2-p<5 L ;u7$y*;i^-K-^x^;v- l 8- (3- (l- 
^^/U^) -/atf^T^y) *;u^-;wx^;b- 3. 7. 12. 17-f 
h7^f^7^jy?:24mg (W19%) ?:§fco 
5 Rf : 0. 6 (^DO*^A/^^y-^=3/l) 
I R (cm-1) : »c=0 (7^ K) : 1631 

UV-v i s/ylmax (nm) (CHC 1 3) : 631 : 579: 542: 508: 409 
1H-NMR (<5 (ppm) ) (CDC 13) : -4. 0 (s, 2H. inner): 1.8-2.4 
(m. 4H. -C2H4-Im): 2.7 (m. 4H. -CH2-C00-, -CH2-NH-) : 3.5-3.7 (m. 15H. 
10 Por-CH3. C0NHCH3): 4.2 (s. 4H. Por-CH2-) : 5.8 (s. 1H. Im) : 6.1-6.4 (q. 
4H. CH2=CH-) : 6.6 (d. 1H, Im) : 8.2 (m. 2H. CH2=CH-) : 9.5-10.0 (q. 4H, 
meso) 

FAB -MAS [m/Z] : 683 G 
(II) m.f£&<D&fo 
15 5 0mL0?HPt77773H±fE (I) TM#fc#J/7 <f U Xt&VO (23 
. 9mg, 34. 6//mol) CDi^^f ^*;^7U*^5mLUn, 2 
0^f B mT«tfco wilt:, mt&W7k%Wl} (68. 8mg, 34 6 */m 
o 1) i&ADU ^#H^TT% 7 0lCT3^FK^tfco 

20 h MIS? (4 5 0nmftJfi) LfcV>d £ C 

;i,A/y^y-^/h i Jxw^=8/i/i) t?#b*I!»u 

ft. *§fe®fr£7 
. 6mg OK* 2 9%) ftfco 
25 Rf : 0. 1 (^ddWA/^^- A'/h 'Jif;V7^ > = 8/l/l 

) 

I R (cm-1) : vc=0 (T ^ K) : 1649 

UV-v i s/^max (nm) (CHC 1 3) : 583: 531: 406 
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FAB-MAS [m/Z] : 736 c 
£-JS)c0iJB : 8, 1 3-hT*lf-;i/-2- Kf-^T? 
18- (yf^-O-b^f'^V) *^#-^xf^-3, 7. 12. 17- 

5 ^WA© (I) CfcV^T, l- (3-T^y^otf;w) >f 5 *V-/KZ>ft 

>>;u7^*^;K-^if^-18- M f-^-O- *;w-tfx;u 
x^;U-3. 7, 12. 1 7-^h9^^^jJ?^7-f ■J>«:W2 5%-ef fc 

10 o 

Rf : 0. 4 (^□d^A/^^v'-;V= 1 5/1) 
IR(cm-l) :vc-0(7$K) : 1640 

UV-v i s//lmax (nm) (CHC 1 3) : 631 : 575; 540: 409 
1H-NMR (<5 (ppm) ) (CDC 13) : -4. 0 (s. 2H. inner): 0.8 (s. 
15 3H. -(CH2)10CH3): 1.2-1.8 (m. 20H. -CH2-) : 1.9 (t. 4H. -CH2(C=0)NH-) ; 
3.2 (s. 2H. -Im-CH2-); 3.3 (t. 2H. -(C=0)NHCH2-) : 3.5-3.7 (m. 12H. Po 
r-CH3): 3.7 (m. 3H. His-OMe): 4.2 (s. 4H. Por-CH2-) : 4.8 (s. 1H. His-C 
H2CH-): 6.1-6.4 (q. 4H. CH2=CH-) : 6.8 (s. 1H. Im): 7.6 (s. 1H. Ira): 8. 
2 (m. 2H. CH2=CH-): 9.5-10.0 (q. 4H. meso) 
20 FAB-MAS [m/Z] : 88U 

nbtitztf^y 4 v>zm^x. g-j&mao) (i i) tmmzLx, *<d& 
immm 1 ] 

25 t h jfii?tT;uy$ y (2 511%) lOmL (2. 5mg, 3 7. 5#mol 
) , V>ttttir^Mtt^ (pH8. 1) lL5:t^7^7773 (2L) 
UAH, 5 O OmL®?i§Til4£gi&Lfco WHDi-xMy 5 * a (300mL 
) 1:2-8- (2-**-*- 1 5*V'J/lO 4 )V**i/**fr- 
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5. 10. 15. 20-xh^*3. (a. a. a, a-o-^n^7$K 
7x^;u) ^7^JVf (II) (UT, FepivP(Im)) 390mg, 3 
O0//mol) <D*-9 J -)^Wl2 5 OmL£A*U ft©t^7^7773 

5 FepivP(Im)£>x? y -;u^?g0Ao n$JC— KYk***/^^ 

0. 6M) £2 5 0 u LfiQz.. StfWWtfLfco Z *> LT^l*tfm7t£nX- 
3©— $Kt^fHfcLfcFepivP(Im)©x* / 7^7 ^ * 3i: 

15 (PELLICON-2 MINI HOLDER. Cat. NO. XX42PMINI) CliSiO. Im2 , #B 
Mil OkDa©R^-6JflKP2B010A01(MILIP0RE) ! S:ait#t, #e>nfc7;W 
7* y-^A0D2 0%x? /-;Uig#U . 2 5 L£*>$L7c 0 5i®?fc#50m 
LfcHfcB^-C'J y«itt«?K (ImM, pH7. 3) ^50mLSP^fc o :ci 
fP£10L (1. 2 5 x 8 L) © 'J V»tt«fc#igifir*«»9i8Lfc 0 * 

20 7^7 5 >-^A*«S:IS;l 0 OmLttliU *?K«:«»^I1IJRL 

:®c):^: UMIK 0&2 0 0mL) &7f;U*- (DISMIC 0. 4 
5//m) "C^JgL, 6^%PI^5iiS& (UHP-76K> ADVANTEC) }§f£*##7 

25 #*>nfc &<k7- h- 'J 7AiS/» ? 1 4 OmMfc^Sct^i:, 20 

C^OSajSLfc. T fr? $ ymmit, 7nt^ bV-^i/'J-y (BCG) & 



WO 03/101451 



PCT/JP03/06991 



FepivP(Im)*fttt. I CP (8^^7X7) »##*rK: J:*Jt* 

7;^^-^A (-BKfcJfc*igfr) »* (2 0mL) ^lOOmLt^i 

5 ^tK^T'^^U^* 5 ^, EHES-l*\ 3%*P«CD±»3y^ 2 O^Ma 
m (7D-) Lfco Aoyy7V^ (5 0 0W) *, IhHBLTV>S-*- 

^1J77^=JC[) 1 5-2 0 cmlCilL, y-^A»«EC 1 0#H 

*«WtUfc 0 V — ^««©*^Br«^^^ h;K9>lmax£:M;g^ 

61«W04lll:iBtfc. »&nfc»**H*®^ ( e 426) fi 

10 , *3J:*1. 16xl05M-lcm-ltfeof;, 

<]E*»ISi3J:t5B«littK:*tt<b»*»ffi®«5E> 

KVU h (Crj-Donryu: Nippon Charles River) (ft, ^11520 

UTt'^f L, Ztl*m^tzo ®mmmMMte. Ascites hepatoma LY80£Jg 
15 tert«!ft»«U 117? hf^gCfi, Wt7B@®M^U m% 
fflV^c W8 0fC, 5»f**BC/h«ll!t*t; 27Gi:lmL-> 1 J> 
s>&ffll>T*KJS&mTC5 x l omm (0. 0 5mL) *#«Ufco B££ 
«rt»*7>ffi«, /<5^^A3 7*njK^7-f 'Jy (PdPor) £#&Lfc& 
, ftlWU ^©M^ffiW^M^&tt^JEWJe** (Oxyspot Photomeric 
20 Oxygen Measurement System (OxySpot. Medical System Corp.) SrfflV^ifJ 
^tfco PdPortt, iffl&S-Vl 5ftm\~m®M&K> 24 Gy-70-t 
fcfflVTWftbfc. iE«jS»«fcB«©M^KmrS2 OmmO/jNlSJifl«:*K 
Cfct, »J5£ffl"/a--/tt||lfl5iS±^5)5mm0ffi«K:K«L, 3 7t;0iS£ 

25 x-fJUAM, S^MWa^MG-AngiocathfcifWU ADt« 
(F i 02 , i%AD^y7Q-t7) *&%$-tz\tm%Kl%m'&Ltz 
Small Animal AnesthetizerT&A U AX^SI ( > 7" J SSfFBf SIR 
espirator Model SN 480-7) -C»ffilft«%?f ofc (8 0[h]/7t) » 



WO 03/101451 




PCT/JP03/06991 



* c, jxf i/VAf-f^ (SP10, ->y^;u;u-^y, rtSO. 2 8mm, 
^.gO. 6 1mm) «rJg»#»JR^iftSP© 1 cm^M^TifAL (&9. 5 c 

5 :&PM&*flW§#&£fciHJJ&U PdPor (0. 24cc (lOmg/mL 
, 0. 9mL/kg) ) l7-yl«0l»e.ftAU ffl«T*5J:tf»*JMe 

, avho-^Lfc. ^©^> M*IS#Sl4'fcK» (10mL/kg) »> *J 
y'Jtfy? (FP-W-l 0 0. Matys, (80 ) &/8VnT£jBET, 

10 4^WC«jfiEtfc (2. 5mL/kg/») „ »&H#fclWfcMMP*5 
IEtt»0M?#flE©»l*£ffcfcilll5£Lfc (^JafHSM-o, 15#M) . 9J 

9 Q%mmnw%y^<D*wfci$^&if^wmm%!>o)mmftE. (P02) 

15 fi, ^1 f'^T=fc^K, -^n^n, 1 4-1 6T0 r rfcJ:^ 1. 4-1. 7 

r HS A-^A*g-^S¥ (4E) ^J:{/r HSAjS#i (4E) CoV^©« 
20 *tf>/Svy-?GDgB£{fi£Tfa3il H^To 
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C*l] 





r H S A 


r H S 


&m (g) 


213 + 4. 2 


2 0 3±6. 3 


mm®, (mm) 


16. 5x14. 0 


19. 0x14. 0 


P0 2 (Torr) (MMm®) 


1. 4±0. 2 


1. 7 ± 0. 2 


P0 2 (Torr) (K**ffl8§) 


15. 7±2. 3 


14. 8 ± 2. 8 


PH 

PO z (Torr) 
PC0 2 (Torr) 


7. 4 1 ±0. 0 4 
3 9 4±7 3 
34. 6 ± 4. 2 


7. 4 2 ± 0. 0 4 
402±60 
33. 0 ± 2. 8 



si\ mmMftz&tzmfc*m*&z.thihmTjv7$.y uhsa 
) zm&Ltzt^*>, mmumo)mm^& (P02) \z.mt\tt£fritz 0 zn 

#JE«, 3. 5Torritl#U. :nP)©^Ell C^to 

io -e, in^rt©i?tM?:Mc±#$ ; t * 5 -ct § p>n?., 

CH»J2] 

T^fcFepivP(Im)©ftfr9K, 2-8- (1—45 W x ) JV) * 
29 S 4 )V**i/ t+JV-S. 10. 15. 20-fb7*^ (a. a. a. 
a _ Q _ (i -^^;Uv/i?o^^+J-y -f;u) T^/7xn;u) jtf;b7^'jy$: 

15 (in &ft*m^tzUtt-itmm(o¥V:iz£K). mmwL^coi&mmmmomm 
m^^mmivtzo mmmmo)mm^^ m7. oTor rtt±#ifc 

m^commmtezh&tfm&zntzo 

CH^J3] 
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H»J 1 T'fflV>/cFepivP(Im)cJ[)^ , 9H. 8, 1 3-tf * 2 - * h 

+ ->A^f-;nf;i/-i8- (3- (l-^^7'j;u) ^otf;ur$/) 
:fc;w;j-;-;wx^;u-3. 7. 12. 1 7 - h ^ ^ -r 'J v$k ( I I 
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Lit 7] 
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20 

(I) C*5V>T, 
R2 t*. 5£ (A) : 

25 
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Dffcl 0] 
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Lit 9] 
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C-^ (II) KfcV^T, 

R7 ti, 7KfSfJI^, ^/itiB^ : &%tTV>Tl,J;V^^^k7KmS-efe 
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fi 7 S y ii^MSTfe 0 , 
R9 tt, ^ (C) : 
5 Mb 1 13 

*<C) N^N-R 10 — 

Mbl 23 



*(D) 




3. — Jtt* (I) ©*A^7 < V y&JMMfrKifev^'r, Rl **, lttcs***^ 

s^^-r-sci -ci9©«*^b****fcttittic«jiiis**-r*c3 ~c 

19©»3«3««^b7k**-C*)0, R3 ci ~cio®T;i/^uy^-efeo. R 
4 *«, *f-;u£, if^ltfcli^o^StfeO, R5 tf, CI 

25 ~ci0tf>7;v* uyl^O, R6 iK Cl ~Cl8tf)7;u*;wg-e&9> M*< 
, F e %tz\%C oTfeS8S*«2K:E*©»3(f«l?8[8l#Jo 

4. — flfczS: (II) -f 'J > / &®^ , ft£33l , >T, R7 tK^J^^, fcf 

if;i/SSfctt^ h^r^STfeo. R8 *n Cl ~C I8tf>r 
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